Original Paper

Communi
4:5tane11'c:='..l1y

Community Genet 2001;4;18-28

Public Attitudes regarding the Donation
and Storage of Blood Specimens for

Genetic Research

Sophia 5. Wang® " Fred Fridinger® Kris M. Sheedy” Muin J. Khoury®

Epidemic Intelligence Service, Division of Applied Pubklic Health Traiming, Epidemiology Program Ofice,
POffice of Genatics and hsaaca Prevention, Mational Cernter for Enviranmental Haalth, cDivision of Mutrition and
Physical Activity, National Centre for Chranic Disease Prevention and Haalth Promiotion,

Centers for Disease Contral and Prevention, Atlanta, Ga., USA

KeyWords
Genstic research - Blood donation - Blood storage -
Public attitudes

Abstract

Objective: As sequencing of the human genome is com-
pleted, there is a need for population-based research to
assess frequencies of genetic variants and their associa-
tions with human diseases. The authors therefore as-
sessed the current elimate regarding the donation and
storage of blood for genetic research. Methods: Data
from the American Healthstyles Survey of health athi-
tudes and behavior were examinad. In the 19598 survay,
four questions regarding blood donation and storage for
genetic research were posed to the participants. Results:
OF 3130 participants, 2,621 (84%) completed these ques-
tinnsg. Of the respondents, 42% were in favor of both
blood donation and long-term storage for genetic re-
search, 37% were in favor of either bloed donation or
storage but not both and 21% were not willing to donate
blood or have it stored for genetic research under any
circumstances. Loglinear analysis demonstrated that the
characteristics of respondents who favored both blood
danation and long-term storage for genetic research

were attitudinal; specifically, those believing that genetic
research will prevent disease [odds ratio (OD) 2.9 p <
0.001]; those believing in genetic determinism (08 1.5;
p = 0.004} and those agreeing they would participate in
government research (OR 2.9; p < 0.007). The model also
demonstrated that characteristics indirectly associated
with attitudes towards blood donation/storage for genet-
ic research were demographic and included higher edu-
cation, white race, living in the Mountain/FPacific or mid-
Atlantic regions of the United States and positive family
history of a genetic dizsorder (p < 0.05), Canelusion: Un-
derstanding the various factars contributing to knowl-
edge, attitudas and behavior regarding the donation and
storage of blood specimens for genetic research will con-
tribute to future actions in communicating genetic re-
search goals to the public and recruitment for popula-

tion-based genetic studies.
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Introduction
Ihere is a current and ongoing need (o determine the

public health implications of each gene discovery, Under-
standing these implications will require population-based
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stucies to determine frequencies of genc variants gacross
different populations and ethnic groups and their associa-
tions with human diseases. Generation of these data will
originate from large population-hased cross-sectional, co-
hort and case-control studies that collect and store blood
specimens for DNA analyses. Epidemiologic studies have
therefore steadily moved toward collecting and storing
biclogical specimens for genetic analysis [1-5]. These
studies can be designed (0 assess already discovered genes
or store specimens for future use when genes that have yet
to be discovered are finally identified.

There 1& much consensus among the seientific commu-
nity with regard to the value of collecting and storing
blood specimens for genetic research [6-8]. A recent
report by the National Biocthics Advisory Commission
(NBAC) entitled “Research Involving Human Biological
Materials: Ethical Issues and Policy Guidance’ [8] empha-
sized the value and importance for rescarch investigators
of both collecting human hological materials prospec-
tively as well as accessing the more than 282 million speci-
mens already in storage. Genetic and epidemiologic re-
search will rely equally on the increasing use of biological
specimens and the willingness of individuals to partici-
pate in such studics by donating and allowing storage of
their biological spectmens.

In addition to the NBACs report and recommenda-
tions, policy statements and recommendations by scien-
tific organizations such as the American College of Medi-
cal Genetics and the American Society of Human Genet-
ics have addressed issues concerning the storage and use
of genetic material [6, 7. 9]. Both organizations have
issued guidelines for storing and using genetic materials
for hoth prospective collection of samples and future
penetic analysis, as well as for retrospective studics on
existing and previously collected matenals.

While scientific organizations have issued statements
regarding the importance of collecting and using biologi-
cal speeimens for research, little information exists on
the public’s attitudes regarding the donation and storage
ol biological materials, such as blood, for such purposcs,
As part of their report, the NBAC contracted with the
Center for Health Policy Studies to qualitatively assess
public knowledge, beliefs and feelings about issues re-
garding human biological materials [1{}]. Discussions n
distinet ethnic and sociodemographic groups in seven
geographic locales were conducted, Results include find-

ing participants comfortable with the confidential use of

stored tissue and willing to relinguish ownership of their
biological specimen with consent. However, because this
siudy was not designed to draw conclusions about the
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general public, these lindings are limited in their general-
izability,

The present study 15 intended 1o guantitatively assess
current public opinion and attitudes regarding the dona-
tion and storage of blood for genetic research by analvzing
a series of questions on genetics included in the 1998
Healthstyles survey, The assessment of the public’s atti-
tudes is crucial; the generalizability of and implications
from population-based genetic studies will depend on the
willingness of the public to participate.

Subjects and Metheods

The study population origmated from the 1998 Healthsivles sur-
vey, a vesrly population-based cross-sechional markel research sur-
vev of health attitudes and behaviors. The Healthstyles survey is a
subsample of the annual DDB MNeedham Lifestvles survey, comimis-
sicned by DDB Needham Worldwide, The Lifestvles survey is con-
ducted annually, and consists of 300-400 questions on demograph-
ics, pereeivied personality traits, media habats, shopping habits, polit-
ical beliefs, religiosity, civic myvolvement, sensation-sceking scales,
eeneral life satisfaction, psvchographics and additional Lifestyle ques-
tions. Supplemental mailing of the Lifestvles survey is conducted 10
compensate for low response rates among low-income persons and
minonties, therapy emploving guota sampling to generate a list of
participants representative aof all US adults. The final sample of Life-
stvles participants is balanced with regard 1o age, sex, marital status,
racedethnicity, mcome, region, houschold size and pepulation densi-
tr[11].

The Healthstyles survey is conducted annuoally, on a representa-
ive subsel of the Lifestvles participants. The Healthstvles survey
assesses relevant health data and health autitudes/behaviors; daia
analyzed in this study therefore included demographic, media use
and guestions that pertamn to the panicipants’ health knowledge,
praclices, aniudes and perceptions, Sampling and data collection
wias conducted for Porter Novell, o Washington social marketing
and bealth commumication fiem, with technical assistance and ques-
tion development from several public health agencies, including the
Centers for Disease Control and Prevention.

Seven guestions regarding genelics were included in the 1998
Healthstyles survey. Four of the questions pertained (o the donation
and storage of blood specimens for genetic research.

On the basis of these guestions. respondents were categorized in
terms of their attitudes 1oward the collection and storage of blood
specimiens for genetic research, Participants were asked to answer the
statements below on a scale from 1 to 3, with the scale defined as
follows: |, strongly disarree: 2 disagree; 3 neither disagree nor agree;
4 agree, and 5, stronghy apree,

{1} I would be willing to donate blood for rescarch to find genes
that affect people’s health.

{2V IF 1 donated blood for a specific health research project, |
would not mind il the blood was stored and vsed later Tor health
rescanch in genctics.

{30 1 would donate my bloed for health research in genetics but
want a goarmnaiee thal researchers would not provide the test resalts
Lo anybody excepl me.
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01, lwould be willing to donate blood for research 1o find
genes that affect people’s health,

e 10

Agree Disagree
1.403 1,230
153.3%) (46, 73%)
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02, 1 would not mind if the blocd was stored and used later
for genetic research.

& B G o*
Agres Dizagres Agresa Disagresa
1,022 269 674 et
(43%) 110%) [26%) (21%)

*Incividuals in group D were also those who disagreed with the
following statements, thereby coustituting a group who would
not allow donation or storage of blood under any circumsiances,
Groups &, B and C were not restricted bagsed an these statements,

3. | would denate my blood for health ressarch in genetics,
but want & guarantee that resaarchars would not provida
the test resulls to anybody except me.

4, | would anonymously donate my blood for health
research in genetics, @wen though researchers would not
be able to notify me if they digcovered that Thave a
genetic condition.

Fig. 1. Schemaric diagram of population categorization (or attitudes
regarding the donation and storage of blood specimens [or genetic
rescarch (n= 2,621},

(4} 1 would anonvmously donate my blood for health rescarch in
geneties, even though researchers would not be able to notify me if
they discovered that [ have a genetic condition.

In the analysis, only those responding 4 or 5 were catezorized as
agrecing with the statement, Question | was used to dichotomize
respondents into persons willing to donate blood for genetic research
and persons unwilling to donate blood for genetic research. Upon this
dichotomization, guestion 2 was used 10 dicholomize the two sub-
groups further, Respondents who agreed (o both guestions | and 2
wiere categorized as persons willing to bolh donate and store blood for
genetic research purposes. Respondents who did nat agree with all
four statements were cateporized as persons unwilling to have blood
stored or donate blood, despite guarantees for confidentiality or ano-
nymity, Final categories consisted of persons (A) willing to donate
and store blood for genctic research withoul specification of confli-
dentiality oranomymity. (B) willing to donate blood but not to have it
stored for genetic research, (C) unwilling 1o donate blood for genctic
research, but supposing that they did, would consider allowing stor-
age of blood, and (D) unwilling to donate blood or have blood stored
umder any circumstances (Ag. 1)

Univariate, stratificd and multivariate analyvses were conducted,
Statistical significance was sct at p = 0L.03, two sided. Associations
between demographic and behavioral factors regarding attitudes
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toward the donation and storage of blood tfor aenetic research were
assessed. Adjusted odds ratios (ORs) for positive altitudes towards
donating and storing blood for genetic research were caleulated by
multivariate logistic regression camparing the twe extreme groups (A
versus D). Demographic characteristios assessed included gender,
race, age, population density, houschold income, education, geogra-
phy, marital status and family history. Bebavioral characteristics
assessed ncluded smoking habits, aleohol intake, body mass ndex
and thrifl-secking behavior (defined as those seeking [rightening
experiences). Beliefs and attituces assessed included beliefs on
whether geneties will prevent discase in the future, il genes determine
a person’s health more than behavior er environment and attinudes
toward participation in government studies, General knowledge on
health issues was assessed by whether respondents were a souree of
hzalth infermation for their families and friends. All covariates were
dichotomized in the model except for geography, which was catego-
rized into mid-Atlantie, Central, Mountain/Pacilic and Northeast
regions of the United States.

A loglinear model was subseguently constructed Lo simulianeous-
v account for the indireet (demographic characteristics) as well as the
direct (behavioralfattitudinal characteristics) pathways involved in
attitudde development towards the domation and starage of Blaad
specimens for genetic research, Indirect and direct pathways were
determined on the basis of results (rom the previous maltivarale
logistic regression. The use of the loghinesr analysis allowed for a
robust model 10 be constructed accounting for all characteristics
directly and indirectly associated with our outcome. In this analysis.
gengraphy was dichotomized into mid-Atlantic or Mountain/Pacilic
and CentralfMNonheast regions of the United States. This geographi-
cal dichotomization was bhased on univariate analvas that demon-
strated that those in the mid-Atlantic and MountaindPacific regions
were statistically significantly associated with & favorable attitude
towards blood storsge while those in the Central/Northeast regions
were not. DR s for the associabions were caleulaled: the statistical sia-
nificance of cach interaction was determined using the likelihood
ratio test. All analvses were performed with SAS 6,12 for Windows,

Results

(Of the 3,130 Healthstyle participants, 84% (n = 2,621)
responded to the genetics questions. Based on dichotomi-
zation of the first question, 53% (n = 1,391) of the respon-
dents were willing and 47% (n = 1.230) were not willing to
donate blood for genetic research. Upon dichotomization
by the second question and qualifications with the third
and fourth questions, 43% (n = 1.122) of the respondents
were both willing to donate blood and in favor of blood
storage for genetic research (group A}, 10% (n = 269) of
the respondents were willing to donate blood but not 1o
have it stored for genetic rescarch (group B), 26% (n =
674) were nol willing to donate blood, but if they did,
would allow storage (group C), and 21% (n = 336) of the
respondents were neither willing to donate nor store blood
for genetic research under any circumstances (group [
itig. 1.
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Tahle 1. Univariate analvsis of demographic characteristics with regard to attitude toward blood donation and storage for genetic research

(n=2,621)
Demographics Willing 1o donate blood Mot willing te donate blood p value Avs D
A B = o OR 5% Cl
in favar of not in favor of may donate or - ne slorage,
bload storage  blocd siorage allow sicrage  no donation
under certain  under any
conditions circumsiances
{n=01122) {n =269} {n=0a74) {n =556
Ciender mile 461 (43%) TO2 [ 14%0) 2RO 26%) 20 (21%) (0,760 1.0 0h=1.2
female A | [(42%) I6T {11 %) 304 (25%) 326 21%) 1.0
R white 92T (4450 205 (10%] $33(25%) 433 (21%) Q017 1.4 1.1-1.9
hlack/Hispanic |58 {36%) 52(12%) L 24 28%) 1% (24 %) 1.0
Apge, vears =hi 226 (3R%) AR %) 1ET {310 116 (20%) a1 1.2 O4-18
4504 07 (47 %) B2 (9% 210024%) 177 (20%) B 1.0-2.0
Jl-a4 ITL (44") B9 100 205 (24%) 188 (22'%:) 1.2 O.-1.8
18-20 11 (40%:) 3201 1%) 12 24%) TS{25"%)
Popadation density urban 3T (44%) B3 {10%} 326 (27%) 162 {19%:) 0323 1.2 I0-1.5
ruril 22T (43%) 45 (9%) 140(27%0) LE3(2] %) 1.1 0.8=1.4
suburkan 525 (420) L4414 11%) S08 (25 8122 1.0
Household income, S 2 30000 474U 94.10%) 2102250 LES{19%) 0.001L 1.3 1.2-1.8
= 50,0 LEERE 1L 17541 L%0) 444 (1HH) 371422%) L.
Education college or morn: T29{47%) 1 62 { 10%0) 372 (24%) 303 019%) (1001 1.5 1.2-1,9
high school or less 303 (37%:) L7 10%) 302 {29 251 {24%) 10
Creography Central 450 141%) FENT 10%h) 293 (27%) 282229 0174 1.4 (o-2.2
mid-Atlantic 3T 43%) Q2L 236 (26%) 176 (20%) (K] 1.0-2.5
Mountain' Pacific 234 (d6%) 33000 128 (23%) P {194%) 14 | 2=7.9
Mortheast 55309 L7 (2% 2T{19%) 421 30 1.0
Blatritald status divorced 131 (99%:) 24 (950 62 {13'%) A9 (18%) 0T 1.4 0.8-2.3
married TR (44 173010 %) 426 {2414} 90 (220 14 0.7-1.3
nmeEver married L34 39%:) A (L3H) T {IH%} 08 (20 14 (1 6=].4
widowed B0 (36%:) 5L T { 34 %) 42419 14
Farmaly history Wi 162 {532%) J3(10%) GO 1) 5T {1 &%) .03 | ] I.1=2.0
(i) T24(41 %) 176 (105 468 {27%) 3TH (22 1.0

Differences in demographic characteristics were as-
sessed between the four groups (table 1), Significant dif-
ferences were observed for race, age, household income,
education, marital status and family history of a genetic
disorder. Comparing groups A and D, however, signifi-
cant associations were limited to white race [OR 1.4, 95%
confidence interval (Cl) 1.1-1.9], household income of
USD 50,000 and higher {OR 1.5, 95% CI 1.2-1.8), those
living in the Mountain/Pacific region (OR 1.9, 95% CI
1.2=2.% and positive family history of a genetic disorder
(OR 1.5.93% CI 1.1-2.0). Respondents believing genetic
research will help prevent disease in the future or believ-
ing that genes are more determinant of a person’s health
than behavior or environment, and those who said they
would participate in government research studies in gen-
eral were also significantly different between the four

Donating Blood for CGeenetic Rescarch

groups. Behaviors that were significantly different bhe-
tween the four groups were alcohol intake, body mass
index levels and thrill-seeking (liking or seeking frighten-
ing activities), Lastly, those who said they were a source of
health information for their family and friends were also
more likely to possess positive attitudes (table 2). Com-
paring A to D, significant differences were maintained for
smoking (=21 cigarcttes/day) (OR 1.9, 95% CI 1.1-3.4),
moderate/high alcohol intake (OR 1.6, 95% CI 1.2-2.0),
participation in government studies (OR 6.2, 95% Cl1 4.9~
1.7). thrill-seeking behavior (OR 2.1, 95% CI 1.5-2.8).
belief in genetic research preventing disease (OR 4.6, 95%
CI 3.7-5.8) and belief in genetic determinism (OR 2.1,
95 C] 1.6=-2.6].

Aszsessing these characteristics in a multivariate logis-
tic regression model adjusting for covariates, we found

Community Genct 20001,4:18-26 21




Table Z. Univariate analysis of behavioral and attitudinal characteristics with regand (o attitode tewards donation and storage of Blond for

penelic research{n = 2,621}

Behavior/attitudes Willing b donate blood Mat willing 10 donate blood pvalue  Avs [
A [ C L R 25% 1
i faver ol ricil ey favar of mmay donaleor  no slorape,
bood storage  blood storage allow storage o denation
uider corlain  under any
conditions circumslances
[n=1,1322) [n=263) {n=674) {n =536}
Smoking. cigaretios/duy =21 ST(53%) 12 12%) 2X(20%) 15 (14%:) {3 1.4 I1-3.4
=21 LG5 (4250 2561 10%) G50 (26%) S0 {22%) 1.4
Alcohol! mederaterhigh 561 (46%) TLE (L0 300 (25%) 225019 Q.01 L6 1.2-3.0
never/low S {39y 142 (L1 36326 F2E {24"%) 1.4
BMI, ko/m? 225 G (45) 1330104 FTE 24 3200210 Q023 [.2 L0=1.5
=25 424 (39 11G L EH) 300 {28%) 2354 22%) 1.0
Source of health mformation ngree 245 (52M) G5 [ 14Hi) St (200 G014 %) LX) 24 1.3=1.4
disagres R72 {41 198 (24 563{27%) 4BT {23'%% 1.0
Would participate in ngree TRO {59 168 (1 3H) 214 16%) 150010 M) Q001 z 4.9-77
govermment stidies disagroe F3(26%) 97 (8 ) 44035 %) T (31%) 1.0
Likee frightening activirics apree 65 {53} THLLEH) 139 {20 H) 118 1) 1,001 1.9 1.5=2.5
dizagres TAD (30 | B9 {1k S11 {27744} 434 [23%) 1.0
Seek lrightening experiences agree 30 (52 S0 (12 H) B3 {223 Hh) 394 4] .00 R | 1.5-2.8
dissenee BO6 (41%) 2LA{10%:) Ind {26 ) 403 [23%;) 1.0
Helseve genctics prevents discase  agres Q2351 182 { [(HH) 424 {23 %] AT9{15%) 0.001 4. 1.7-5.48
disagree 199 {24%:) 8711 %]) 250 (31 ITT (344 1.0
Baelieve in genetic determinism ETeE A0 (A8 M) 18 (1 1) 243 {26%) 140 15T} [N 2.1 1.6-268
Jisagree 2 (0% L1 {1074} 431 126N 416 125%;) 1.0

BMI = Body mass imdex,

I Maderatehigh aleobol intake defined as daily alecholic beverage intake or a fow times oo week.

that the demographic characteristics significantly associ-
ated with positive attitudes toward both the donation and
storage of blood specimens tor genetic research (group A
compared with group D) were higher education (OR 1.6,
o548 CI 1.2-2.0), white race (OR 1.6, 953% CT 1.1-2.1),
geographic locale, namely mid-Atlantic (OR 1.9, 93% Cl
1.1-3.2) or Mountain/Pacific region (OR 2.0, 95% CI
1.1-3.5), and positive family history of a genetic disorder
(OR 1.6, 95% C1 1.1-2.2). However. the addition of
behavioral and attitudinal characteristics into the model
rendered these associated demographic characteristics in-
significant, namely, those agreeing that they would partic-
ipate in povernment rescarch (OR 3.4, 93% C1 4.2-6.9),
those believing genetic research will prevent disease in the
future (OR 3.9, 95% C1 3.0-5.0), those believing in genet-
i determinism (OR 1.9, 95% CT 1.5-2.5), thrill-seckers
(OR 1.5, 95% C1 1 .0=2_1) and those with moderate/high
alcohol intalee (OR 1.5, 95% CI 1.1-2.0).

27 'l:-:”:l:l'l'lli'll.llhi!}- Crenet 20010 :4:18-24

Based on results from the multivariate logistic regres-
sion, a loghinear model was constructed with the a priori
hypothesis that characteristics with a direct pathway to
attitudes towards blood donation/storage for genetic re-
search were behavior and attitudes, and characteristics
with an indirect pathway toward our outcome were demo-
graphic characteristics. The loglinear model allows for the
inclusion of all characteristics and the assessment of imter-
actions between all charactenstics to measure both path-
ways, vielding the following results. Significant associa-
tions for the direct causal pathway towards a positive atti-
tude wwards donation/storage for genetic research were
observed for those willing 1o participate in government
rescarch (OR 2.9; p < 0.001). those believing that genetic
rescarch will prevent disease (OR 2.9 p < 0.001) and
those beligving that genes are more determinant of health
than behavior ar environment (OR 1.5; p = 0.004) (ta-
ble 3).
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Table 3. Results of the loglinear model:
direct relationship with outcome (attitude

oward donationfstorage of blood specimens
fior genetic research)

Table 4. Resulis of the loglinear maodel:

Characteristic OR p value
Belicve genetics determing a person’s health more than environment

or behavior ] (.004
Believe genetic research will help prevent disease in the future 29 <0001
Would participate in government reseiarch {(referent; disagree) 24 <0.001
Charactenstic OR p value

relationship between demographics and

intermediate attitudinal outcomaes

Believe genetics determine a persor s Realth maore than envivomment or belavior

College+ {referent: high school) 0.7 0.0030
Family history of genetic disroder 1.4 00312
Refieve genetic rexearch will help preveni disease in the futwve
White race (referent: other) 1.5 00144
Wonefed prrefcipate (n gensermment resaroh (referens: disgeree)
College# {referent; high school) 1.4 {0059
White race (referent: other} 1.6 {.0073
Mountain/Pacific and mid-Atlantic geography

(referent: Northeast, South, Midwest) 1.4 (h.0265

Significant associations with the three directly associ-
ated characteristics, and therelore indicative of indirect
pathways, were as [ollows. Characteristics of respondents
willing to participate in government research were higher
education {OR 1.4; p = 0.0039). white race (OR 1.4, p =
0.0073) and living in the Mountain/Pacific or mid-Atlan-
tic region of the US (OR 1.4 p=0.0263). Characteristics
of those believing that genetic research will help prevent
disease in the future were white race (OR 1.5; p =0.0144).
Lastlv, characteristics associated with the belief that genes
are more determinant of health than environment or
behavior were higher education (OR 0.7; p = 0.003) and
family history of genetic disorder (OR 1.4; p = (.0312)
ftable 4). A schematic diagram of the Joglinear results is
shown in figure 2,

Discussion

Multiple characteristics were associated with the likeli-
hood of having a positive attilude towards the storage and
donation of blood specimens for genctic research, The
association between demographic characleristics and
these attitudes was as expected. The association with edu-
cation s expected as a general surrogate for knowledae;

Conating Blood for Genetic Besearch

the association between positive family history and posi-
tive attitude 15 also expected due to a possible increase in
awareness and knowledge of genetics, and the association
between white race and positive attitude was possibly due
tothe high correlation of race with education and income
(data not shown) as well as other cultural factors which
were not measured. The association with geography can-
not readily be explained; however, geography is also asso-
ciated with a variety of factors, including education,
income and race. These demographic characteristics asso-
ciated with positive attitudes towards genetic research are
important for audience segmentation and developing
communication messages for the public.

The inclusion of attitudes and behavior into the final
multivariate regression model resulted in exclusion of the
demographic characteristics, suggesting that although de-
mographic characteristics are appropriate for audience
segmentation purposes, attitudes and behaviors are the
most significant contributors and the direct pathway
toward a person’s attitudes towards blood storage/dona-
tion for genetic research. Persons who favor participation
in government rescarch in general. those who believe
genetic rescarch would prevent disease and those who
believe in genetic determinism were significantly associ-
ated with positive attitudes toward donation and storage

Community Crencd 200014 18=264
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Family history of

1.4
genetic disorder

Believe genes are
maore daterminant of
a person's haalth
than ervironment or

Mountain/Pacific ar
mid-Atlantic
geography

Would participate in
gowvernment research

ny behavior
1.5
Higher education
{eollege+)
VLT = e 14 Belisve gensatic =
research will help 2.9 a::;':rﬁ;&b?;:mr
prevent disease in 3
the future gB‘I'IBtIIZ- rasearch
White racs
1.6 23
1.4

Fig. Z. Schematic diagram of pathways and contributors towards attitudes regarding the donation and storage of
blood samples for genelic research — results from the loglinear model (all variables sigmificant al p < 0.03) Numbers

are odds ratio values among different vanables,

of blood for genetic research. Furthermore. behaviors sig-
nificantly associated with the likelihood of having a posi-
tive attitude towards blood storage/donation for genetic
research meluded thrill-seeking and higher aleohol con-
sumption, These findings are consistent with one another,
as our data indicate that persons who believe in a role for
genetics in disease prevention and genetic determinism
are also those whose behavioral characteristics are riskier
and who have a stronger belief in the role of genelics in
their health outcomes. Our data further demonstrate that
those with a stronger belief in the role of genetics are most
likely 1o agree to donatefstore blood for research in ge-
netics.

The loglinear model was emploved to provide a more
robust model to detect the direct and indirect pathways
involved in the development of attitudes toward dona-
tionfstorage of blood specimens for genetic research.
Rather than discounting demographic variables as in the
final multivariate model, the loglinear methodology mea-
sures both the direct and indirect pathways while similar-
lv adjusting for all factors included in the model. There-
fore, not only are associations between variables associat-

Community Gonet 2000,4:18-24

ed with the outcome asscssed. but variables assoclated
with these intermediate outcomes can also be identified.
The results of this model are as expected and are consis-
tent with results from the multivariate logistic regression
model. The variables associated with outeome were again
those willing to participate in government research, those
believing that genetic research would prevent disease in
the future and those believing that genes are more deter-
minant of person's health than behavior or environment.
These characteristics were also the three strongest associa-
tions demonstrated in the multivariate model. The demo-
graphic characteristics associated with these intermediate
outcomes were higher education, white race, geography
and family history of a genetic disorder, which were also
the same demographic characteristics whose association
with the outcome was the sirongest, prior to the inclusion
of the behavioral/attitudinal characteristics in the multi-
variate model, The loglinear analysis is most useful when
there are multiple variables to assess interactions, as s the
case here [12, 13].

As indicated previously, the basis of the loglinear mod-
el was the results from the multivariate model. Although
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demographic characteristics were significantly associated
with our outcome of interest, their associations were
negated by behavioral and attitudinal characteristics. The
loglinear model allowed the elucidation of the pathway of
involvement with regard 10 these various factors. It dem-
onstrates that while the attitudinal and behavioral charac-
teristics are directly associated with the likelihood of
donating/storing blood for genetic research, the demo-
graphic characteristics are also associated with the out-
come, but through an indirect pathway and through inter-
action with the intermediate attitudinal and behavioral
characteristics. In the final loglinear model, only the char-
acteristics with the strongest associations in the multivar-
1ale model were significant in the loglinear model.

Limitations of the study include the use of an unin-
formed population and the fact that storage and donation
of bloed specimens were not defined for the participants.
Furthermare, due to the nature of the survey, the ques-
tions were not asked in tandem, but were dispersed
throughout the questionnaire, leaving little context with
regard 1o the genetics questions. Further 1ssues of concern
include the effeet of knowledge, time and a combination
of these and other measures on attitude (e.g. education
with time) [ 14-17]. For the present study, although attitu-
dinal measurement refinement techniques such as exclud-
ing items that show statistical or conceptual weakness
{e.g. wording of questions and question development) and
techniques for reducing random measurement error were
not employed for this study, the basie mformation re-
quired for attitudinal studies, such as gender, age, educa-
tion and thrill-secking/fearfulness, were addressed in this
study.

Strengths of the study in¢lude the use of a population
that was representative of US adults. Furthermore, there
arc very hitle data regarding the public’s opinion on the
donation and storage of blood specimens for genetic
research purposes, While the NBAC report conducted
focus groups to assess allitudes, these types of study do
not provide quantitative results, are limited to small
groups and numbers of persons and are not representative
of the general public. This study therefore provides a
quantitative assessment of the US public's attitudes to-
wards donation/storage of blood specimens for genetic
research.

Future studies in this area will nead to address the role
that knowledge plays in individual attitudes and the role
that knowledge and attitudes play in actual behavior. A
study targeted at understanding the development of atii-
tudes will need to include specilic definitions for the do-
nation and storage of blood specimens and further define

Donating Blood for Genetic Research

the intended use of these specimens for study partici-
pants. Educational knowledge about genetics as well as
personal/family history of genetic diseases will also need
10 be determined. Lastly, assessing ditferences between
individuals who indicate their willingness to participate
in such studies compared to individuals who actually do
or have participated in such research studies will be of
enormous value,

While there is scientific agreement on the value of col-
lecting and storing blood specimens for DNA studics,
there is a need to understand the public's attitudes
towards genetic research. Understanding of these atii-
tudes has tar-reaching implications for future population-
based studies. According to our findings, only 40% of the
population was willing to both donate blood and have it
stored for genetic rescarch. This 40% was associated with
various demographic and behavioral characteristics. Ge-
netic studies that recruit participants at the population
level to assess frequencies of different genctic variations
may therefore involve a biased 40% of the population and
possibly an even more biased sample when we determine
whao from this 40% actually do participate in such studies,
Understanding the factors contributing to attitudes and
behavior regarding participation in genetic research stud-
ics will be beneficial for developing ways to communicate
research goals 10 the public and in recruiting persons to
donate blood for genetic research.

Community Genet 20000:4: 1 8-26 28




L)

)

vy

References

Khoury M): Genetic epidemiology 2nd the fu-
ture of disecase. prevention and public healil
Epidenicd Rey 1907 19:1T5-1 80

Plan and operation of the Third Mational
Health and Mutriticn Exammation Swrvey,
1988-94, Series |: Programs and collection
procedures, Wital Health Stat |, 1904:32:0
417,

Schulte P_ Honter I Rothman M: Eihical and
sovial issucs in the use of biomarkers in epide-
miclogieal research. IARC S Publ 1997:142:
313-314.

Schuhe PA, Lomax GP, Ward EM, Colligan
M Ethical isswes in the use of penetic markers
in occupationl cpidemiologic research., 1 Oc-
cup Environ Med | 99946396440,

Steinberg KE, Sanderlin KO, Ou €Y, Haonon
WH. McOutlban GM. Sampson EI: DNA bank-
g in epidemiolozic studics. Epiderniol Bev
1997 | 9: 1558152,

ACMO statement, Statememt on storage and
use of geietic matenals, American College of
Medical Geneties Storuee of Genelics Materi-
als Committes. Am ] Hum Genet [9¢5:57:
1 94— | S{H

7

DNA hanking and DNA analysis Pomis o
congider. Ad Moo Commillee on DNA Tech-
nology, American Socicty of Human Genedics,
Am ] Hum Genel 19884278 1-T83.

Matienal Dioethics Advizory Commission: Re-
search Involving Human Biological Materials:
Eihical lssues and Policy Guidance, Bockville,
Mational Blocthics  Advisory  Comimission,
1800, vl 1

ASHG reporl. Statement on informed consent
for genetic sescarch. The American Seckety of
Human Gienetics, Am J Hom Genet 199659
471474

Mational Binethics Advisory Commission: Re-
search Involving Heman Bological Materiabs:
Ethacal Issues and Pahey Guedance. Rockville,
Mational Biocthics  Advisery  Commission,
2000, val 2, commissionged papers,

Maibach EW, Maxficld A, Ladin K. Slater M;
Translating health psvehology intoe effective
Dealth communication: The American Health-
stvles audience segmentation projeei. J Health
Pavchiol 1996;1:261-277,

Commumnity Genet 20004 18-20

Khoury M1, Beaty TH, Tockman M5, Self 3G,
Cohen BH: Famihal aggregation in chronic ob-
struelive pulmonary discase: Use af the logli-
near model 0 analyze intermediate environ-
menial and genetie nisk factors. Genet Epide-
micl 1985:22 55- 166,

Stokes ME, David €5, Koch GG Calegoneal
Data Analvsis Using the SAS Svstem: chapter
I4: Loglinear Madels, Cary, SAS [nstitue,
1995,

International Social Scienge Survey; Public
Pereeptions of Genetic Enginecring: Avsiral
Final report fo the Department of Industry,
Science and Technalogy, 1994 (hipe s
dist.gov.aud pubsireprtsigenenging,

Singer E: Public atitudes towards genetic test-
mg. Popul Res Policy Rey 1991 100235-233
52111ch E. f.-l'_‘n"l'ljl'!q_:l. AT Antonuce T Albiiodes
wwards genelic esting and fetal diagnosis,
1940-19%6, | Health Soc Behay 199940426
445,

Singer E, Cormang &, Lamias M: Trends: Ce.
netic lesting, engincering and therapy — awane-
ness and attitudes, Poakhc Opin QG 1998:62;
fii-nid,

Wang'Fridinger/Sheedy/ Khoury




